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RESEARCH MEMORANDUM

FREE-SPINNING-TUNNEL TESTS OF A QL-;SCALE MODEL

OF THE MCDONNELL XF3H-1 AIRPLANE
TED NO. NACA DE 343

By Theodore Berman
SUMMARY

An investigation was conducted in the Langley 20-foot freeéspinning

. tunnel with a iL--scale model to determine the spin and recovery charac-

20
teristics of the McDonnell XF3H~1l airplane. The effects of control set-
tings and movements on the erect and inverted spin and recovery charac-
teristics of the model were determined. The effects of extending slats,
extending dive brakes, and varying the horizontal tail incidence were
also investigated., The investigation included the determination of the
minimum-size spin-recovery parachute required for emergency recovery,
and estimation of the forces required to move the controls for satis-
factory recovery.

The results of the investigation indicated that the spin-recovery
characteristics of the airplane will be satisfactory when recovery is
attempted by simultaneous movement of the rudder to against the spin and

"the aillerons to with the spin but may not be satisfactory when attempted

by rudder reversal alone. ZExtension of the wing slats, extension of the

“dive’ brakes, or varying the ‘incidence of the horizontal tail will have

no appreciable effect on the spin or recovery characteristics of the
airplane. The results indicated that a 16.7-foot-diameter tail parachute

- with a towline 25.0 feet long and a drag coefficient of 0.85 will insure

recovery from spins in an emergency by parachute action alone. Estimae-
tions indicated that the forces required to move the controls for satis-
factory recovery will be within the pilot'!s capabilities.
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INTRODUCTION

In accordance with the request of the Bureau of Aeronautics,
Department of the Navy, tests were performed in the Langley 20-foot
free-spinning tunnel to determine the spin and recovery characteristics
of a iL--scale model of the McDonnell XF3H-1 airplane. This airplane

20
is a single-place midwing Jjet-propelled fighter with sweptback wing and

tail surfaces.

The erect and inverted spin and recovery characteristics of the
model were determined for the design gross weight loading and a few
tests were made with the mass distribution along the fuselage increased.
Tests were made to determine the effects of extending the slats, of
extending the dive brakes, and of varying the incidence of the horizontal
tail, and also to determine the minimum parachute size for emergency
recovery. ‘ -

SYMBOLS

b wing span, feet
S ' wing area, square feet
c wihg,or elevator chord at any station along span
T ' | mean. serodynamic chord, feet
x/T ratiéIOf‘distance of center of gravit& rearward of leading

edge of mean aerodynamic chord to mean aerodynamic chord

z/C ratio of distance between center of gravity and fuselage
reference line to mean aerodynamic chord, positive when
center of gravity is below fuselage reference line

m mass of airplane, slugs ‘
Iy, Iy, Iy moments of inertia about X, Y, and Z body axes, respectively,
slug-feet2 ‘
Ix - Iy
inertia yawlng-moment parameter

mb2 '
Iy - I
—AL—?;JQ inertia rolling-moment parameter

mb
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== inertia pitching-moment parameter

mb2

p alr density, slugs per cubic foot

B relative density of airplane (m/pSb)

a angle between fuselage reference line and vertical (approx.
egual to absolute value of angle of attack at plane of
symmetry), degrees

angle between span axis and horizontal, degrees

v full~-gcale true rate of descent, feet per second

Q full-scale angular velocity about spin axis, revolutions
per second

(o helix angle, angle between flight path and vertical, degrees
(For the tests of this model, the average absolute value
of the helix angle was approx. 2°.)

8 approximate angle of sideslip at center of gravity, degrees

(sideslip is inwerd when imner wing is down by an amount
greater than the helix angle.)

APPARATUS AND METHODS

Model

The ga--scale model of the McDonnell XF3H-1l airplane was furnished

by the Bureau of Aeronautics, Department of the Navy, and was prepared
for testing by the Langley Laboratory of the National Advisory Committee
for Aeronautics. A three-view drawing of the model as tested is shown
in figure 1. A photograph showing the model in the normal flying con-
figuration which includes stall-control vanes and wing-tip skids is
shown in figure 2 and photographs of the model with slats extended and
with dive brakes extended are shown in figures 3 and 4, respectively.
Dimensional characteristics of the airplane are presented in table I.
Tail-damping power factor was computed by the method described in
reference 1.

The model was ballasted to obtain dynamic similarity to the airplane
at an altitude of 19,000 feet (p = 0.001311l slug/cu ft). A remote-control
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mechanism was installéd in the model to actuate the controls for the
recovery attempts and to open the parachute for the parachute tests.

Sufficient moments were exerted on the controls for the recovery attempts
to reverse them fully and rapidly.

Wind Tunnel and Testing Technique

The tests were performed in the Langley 20-foot free-spinning tunnel,

the operation of which is generally similar to that described in refer-
ence 2 for the Langley 15-foot free-spinning tunnel, except that the
models are launched by hand with spinning rotation rather than launched
by spindle into the vertically rising air stream. After a number of
turns in the established spin, recovery is attempted by moving one or
more controls. ' After recovery the model dives into a safety net. A
photograph of the model during a spin is shown in figure 5.

The spin data presented were obtained and converted to‘corresponding
full-scale values by methods described in reference 2. The turns for
recovery were measured from the time the controls were moved, or the
parachute was opened, to the time the spin rotation ceased and the model
dived into the net. For the spins which had a rate of descent in excess
of that which can readily be attained in the tunnel, the rate of descent
was recorded as greater than the velocity at the time the model hit the
safety net, for example, >300,
before the model reached its final steeper attitude and while the model
~ Such results are conservative; that
is, recoveries will not be as fast as when the model 1s in the final
steeper attitude. For recovery attempts in which the model struck the
safety net while i1t was still in a spin, the recovery was recorded as
greater than the number of turns from the time the controls were moved
to the time the model struck the net, as >3. A >3=-turn recovery does
not necessarily indicate an improvement over a >7-turn recovery. For .
recovery attempts in which the model did not recover, the recovery result
was recorded as . When the model recovered without control movement,
with the controls with the spin, the results were recorded as "no spin."

Spin-tunnel tests are usually made to determine the spin and recovery
characteristics of the model at the normal spinning control configuration
(elevator full up, ailerons neutral, and rudder full with the spin) and
at various other ailleron-elevator control combinations including zero and
meximum deflections. Recovery is generally attempted by rapid full rudder
reversal. During this investigation, recoveries were sometimes attempted
by simultaneous movement of the rudder and ailerons. Tests are also per-
formed to evaluate the possible adverse effects on recovery of small i
deviations from the normal control configuration for spinning. For these
tests, the ailerons are set at one-third of the full deflection in the
direction conducive to slower recoveries and the elevator is set at

~CONERPEERNS
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two-thirds of its full-up deflection or full up, whichever is conducive

to slower recovery. Recovery is attempted by rapldly reversing the rud-
der from full with the spin to two-thirds against the spin or by simul-
taneous rudder and elevator movement or, as for the present investiga-
tion, simultaneous rudder reversal to two-thirds against the spin and
alleron movement to with the spin. This control configuration is referred
to as the "criterion spin." Recovery characteristics of the model are
considered satisfactory if recovery from this criterion spin requires

2% turns or less. This value has been selected on the basis of full-

scale airplane gpin-recovery data that are availlable for comparison with
corresponding model test results. :

The testing technique for determining the optimum size of, and the
towline length for, spin-recovery parachutes 18 described in detail in
reference 3. For the tail-parachute tests the towline was attached to
the model at the top of the fuselage rearward of the vertical tail and
the parachute was packed under the horizontal tail on the right side of
the fuselage for right spins. Wing-tip parachutes were attached to the
outer wing tip with the towline length adjusted so.that the Parachute
would miss the horizontal tail. In every case the folded parachute was
Placed on the fuselage or wing in such a position that it did not
seriously influence the established spin before the parachute was opened.
Full-scale parachute installations should be provided with positive means
of ejection. For the current tests, the rudder was held with the spin
during recovery so that recovery was due entirely to the effect of opening
the parachute. Nylon flat-type parachutes having a drag coefficient of
approximately 0.85 (based on the canopy area measured with the parachute
spread out flat) were used for the spin-recovery parachute tests.

AT

o Lact

PRECISION

The model test results presented are Believed to be true values
given by the model within the following limits:

Ay dEBTEEB & & 4 & ¢ ¢ ¢ 4 o o s o s o & o 4 6 e 0 e e e e e e .. *1
e e
SV PELCEDL e e e e T T Y e e e e e 6 e s e s e s e e e e e e e 5
Qy Perecent o & o v v 4 o it e e e et e e e e e e e e e e e £2

Turns for recovery:
3 From motion-picture records . « « « o o ¢ ¢ v v 4 4 4 4 4 0 0. . FL/H
; From visual observation . . . o . ¢ v v vih 4 e v 4w e 0. . . . EL)2

The preceding limits may have been exceeded for some of the spins
in which it was difficult to control the model in the tunnel because of

Iﬁ-...--..------i-------i------------------------ﬁ
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the high rate of descent or because of the wandering or oscillatory
" ‘matureof the “spin.” " T T T T

Comparison between model and full-scale results (reference k)
indicates that model tests satigsfactorily predicted full-scale recovery
characteristics approximately 90 percent of the time and for the remaining
10 percent of the time the model results were of value in predicting
gsome of the details of the full-scale spins. The airplanes generally
spun at an angle of attack closer to 45© than did the model snd at a
higher altitude loss per revolution than the model although the higher
rate of descent was found to be assocliated with the smaller angle of
attack, whether of airplane or model. : '

Because it is impracticable to ballast the model exactly and because
of the inadvertent damage to the model during tests, the measured weight
and mass distribution of the XF3H-1 model varied from the true scaled-
down values within the following limits:

Welght, percent . . . . ¢ & & ¢ ¢ ¢ 4 ¢ o 4 o o o o o o o o« o 11loWwto O
Center-of-gravity location, percent © v v « « v & o + « o« « o « o o » O

Moments - of inertia: 3
Ix, percent ¢ & & v i i 4 h i e e e e b e e e s e . .2 1lOW toO 3 high

IY, percent. S * * * s s s s s 8 e e s e s 0+ s e s o e s e e o 2 low
Iz, percent . . . . . . . . . . .. it e i ... Otol high

The accuracy of measuring welight and mass distribution is believed
to be within the following limits:

weig}l’t, PerCent » . * L] L] . L] . ® - L] L] L) L] . . » - L] - » . L] L] . . e L tl
Center-of-gravity location, percent © . . + v v o o o o o o « o« o o o #1
Moments of inertia, percent . . . . . . . . . . - 51

Confrols were set with an -accuracy of #1°,
TEST CONDITIONS

The mass characteristics and inertis parameters for loadings possible
on the airplane and for the loading of the model during tests are shown in
- table II and plotted in_ figure 6. .As.discussed in.reference 5, figure 6
‘has been used as an ald in predicting the relative effectiveness of the
controls on the recovery characteristics of models through a range of
loadings. The XF3H-1 loadings, however, are beyond the range of loadings
in reference 5 and therefore there is some doubt that the control effec-
tiveness of the current design can be completely predicted by the use of
reference 5, ’
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The maximum control deflections used in the tests were:

Rudder, dEETEES « « « o oo o + o o o « « o « « « » . 30 right, 30 left
Elevator, degrees . . o o « o o o o o « o o o o o « « &« o 30 up, 15 down
Allerons, degrees . « . « + « « « o ¢ o 4 « o s o+ s « o 30 up, 30 down

Intermediate control deflections used were:

Rudder, two-thirds deflected, degrees . + . 4 4 o . . . e o e s o 20
Allerons, one-third deflected, degrees . . . . . ¢ . . lO up, 10 down

This design includes a spoiler on the upper surface of both wings
gso linked that the spoiler on the side of the up aileron moves up to
full deflection when the ailerons are one-half deflected. The model
spoiler used was always in the full-up position whether the allerons were
fully or partly deflected. -

Tests were also performed with the slats fully extended and the
dive brakes fully extended. The horizontal tail, which was normally at
an incidence of 0°, was set at. the maximum incidences of 5.5° and -15°

~ for a few tests.

RESULTS AND DISCUSSION

The results of the spin tests are presented in charts 1 to 3 and
in table III. The model data are presented in terms of the_full—scale
values for the airplane at a test altitude of 19,000 feet.  Right and
left sping were quite similar so that data for right spins only are
arbltrarily presented in the charts.

Design Gross Weight Loading

Erect sping.- The results of erect-spin tests indicated that, in
general, three conditions were possible, The first was that the model
motion was so oscillatory that the model would not spin. The second
condition was a relatively steep, osclllatory spin from which recovery

by rudder reversal was satisfactory, and the third condition was a flat

spin that was very oscillatory in roll, yaw, and pitch and from which
recovery could not be obtained by rudder reversal alone but from which
recovery by simultaneous movement of the rudder to against the spin and

the allerons to with the spin (stick right in a right spin) was satisfactory.

The results of erect-spin tests of the model in the design gross

weight loading (loading point 1 in table II and fig. 6) are shown in
chart 1.

- )
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When the allerons were with the spin, only the steep type of spin
was obtained. When the ailerons were neutral and the elevator was neutral
or down, the steep spin only was obtained. When, however, the elevator
was full up and the allerons were neutral or for all elevator settings
with the ailerons against the spin all three types of conditions were
obtainable. In some cases, the satisfactory and unsatisfactory recoveries
were obtained from separate spins but in other cases they were obtained
from different phases of the same spin.

The "no spins" obtained were a result of oscillations of the type
described in reference 6. The data presented in reference 6 for straight-
wing designs indicate that a model with an lnertia yawing-moment param-
eter and side-area-moment factor similar to the XF3H-1 should not spin
steadily and the current tests agree with this indication. Previous
spin-tunnel and full-scale experience indicated that a design in the
range of inertia yawing-moment parameter and side-area-moment factor of
the XF3H-1 would have no difficulty in recovering by rudder reversal
alone regardless of the value of tail-damping power factor because the
violent oscillations should result in the model entering attitudes in
which the rudder would be-effective for recovery. 'The XF3H-1, however,
did not recover satisfactorily by rudder reversal alone and a very brief
investigation was made in an attempt to determine the causes of the
unsatisfactory recoveries. The results of the tests, although not pre-
sented numerically, showed that when the sharp nose of the fuselage was
cut off, leéaving a blunt edge, the model would not spin. This result
and results obtained in other current spin-tunnel investigations indi-
cate that a long-pointed fuselage nose section may lead to flat spins
and critical recovery characteristics. There iz some question as to
whether the full-scale airplane will encounter this critical condition
but, if it does, recovery should be satisfactory if attempted by reversal

of the rudder and movement of the allerons to with the spin.

Brief tests indicated that the spoilers, wing-tip skids, and wing
stall-control vanes which are part of the basic design had little effect
on the model spln and recovery characteristics when they were removed.
The results of these tests are not presented in chart form.

Inverted spins.- The results of the inverted-spin tests of the
model in the design gross-weight loading are presented in chart 2. The

“'""order used for presenting the data for inverted spins is different from

that used for erect spins. For inverted spins, controls crossed for the
established spin (right rudder pedal forward and stick to the pilot's
left for a spin to the pilot's right) is presented to the right of the
chart and stick back is presented at the bottom. When the controls are
crossed in the established spin, the ailerons aid the rolling motion;
when the controls are together, the silerons oppose the rolling motion.
The angle of wing tilt @ in the chart is glven as up or down relative
to the ground.
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The model spun inverted at all control configurations for which
spins were attempted and recoveries from all spins were rapid by reversal
of the rudder alone. The rapid recoveries are attributed to the fact
that in the inverted attitude the entire rudder is unshielded and thus
was effective in causing recovery.

Slats extended, dive brakes extended, and incidence of the horizontal
tail varied.- The results of tests with the slats extended dive brakes
extended, and the horizontal tail set at incidences of 5.5° and -15° were
very similar to those for the normal flying condition and numerical data
are therefore not presented

Variation of Loa&ing

Spin~-tunnel experience has indicated that variation of the loading

, , ~ . ' Ix - Iy -l
5 through the range possible for the XF3H-1 — = -498 x 10 to

mb2
characteristics. Brief tests, presented in chart 3, indicated that

v increasing the inertia yawlng-moment paremeter negatively to -642 x 1074
. caused very little change in the spin and recovery characteristics of

the model. Based on the data in reference 6 and on spin-tunnel experience
it had been expected that the model motion would become more oscillatory
and that the model would be more likely not to spin for all control set-
tings. The reason that the model spin and recovery characteristics were
not ag expected 1s felt to be connected with the nose shape and length

as previously discussed.

mb
EK—:;EX = =570 X lO'h> should not greatly affect the spin and recovery

Spin-Recovery Parachutes

The results of sgpln-recovery parachute tests are presented in
table III. A tail parachute 16.7 feet in diameter with a towline
25.0 feet long was indicated as necessary for satisfactory recovery of
W“E»N*@msa-‘»the airplane by parachute action alone.

LT

Tests made with parachutes attached to the outer wing tip of the
ailrplane indicated that wing-tip parachutes would not always open properly
: or stay open properly, probably because of, the wake of the wing. The
. parachutes, when they did open properly, only stayed open a short time
and then collapsed and fell onto the wing and as a result no satisfactory
wing-tip parachute could be found.

AL AR T L
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The model parachutes as tested had values of drag coefficient of
approximately 0.85. If a parachute with a different drag coefficient
is used on the airplane, a corresponding adjustment will be required in
parachute size.

Pilot Escape

Specific tests were not made to determine the safety with which the
pilot could escape, if necessary, in a spin, but based on the data in
reference T it appears that pilot escape will be hazardous unless some
form of ejection seat is used.

Lénding Condition

The landing condition was not investigated on this model inasmuch .
as current Navy specifications require this type of airplane to demon-
strate satisfactory recoveries in the landing condition from only one~
turn spins. At the end of one turn, the airplane will probably still -

‘be in an incipient spin from which recdéveries are more readily obtained

than from fully developed spins.

An analysis of model tests to determine the effect of landing.flaps
and landing gear (reference 8) indicates that in the event a spin is
entered in the landing condition, the flaps and landing gear should be

retracted immediately.

Control Forces

The discussion of the results so far has been based on control
effectiveness alone without regard to the forces required to move the
controls. As previously mentioned, sufficiernit force was applied to the
controls to move them fully and rapidly. The alrplane controls should
be moved in a similar manner in order for the model and airplane results
to be comparable.

Calculations were made to determine the magnitude of rudder forces
required for recovery from the spins obtained with the model and they
showed that full reversal of the rudder would require approximately
100 pounds in the flat spin and approximately 300 pounds in the steep
spin. Both of these values should be within the capabilities of a pilot.

Aiieron forces were not calculated because aileron hinge-moment

data were not available but full-scale spin data avallable indlcate that

the force required to move ailerons with the spin should not be heavy.
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11.2.

Recommended Recovery Technigque

Baged on the results obtained with the model, the followlng recom-
mendations are made as to recovery technique for all loadings, for erect
spins: the rudder should be reversed brisgkly from full with the spin to
full against the spin simultaneocusly with movement of the stick to with
the spin laterally; approximately one-half turn later the stick should
be moved forward longitudinally. For inverted spins, recovery should be
satisfactory by full reversal of the rudder. Care should be exercised
to avold excessive rates of acceleration in the recovery dive.

i

ettt

CONCLUSIONS

i3

Based on the results of spin tests.of.a é%ﬁ?ecele model of the

McDonnell XF3H-1 airplane, the following conclusions regarding the spih‘
and recovery characterigtice of the airplane at a spin altitude of
19,000 feet have been drawn:

1. The spin-recovery characterigtics of the alrplane are satisfactory
for all loadings if the following technique is used: brisk rudder
Sl reversal simultaneous with movement of the aillerons to with the spin
e (stick right in a right spin); one-half turn later, the stick should be
moved forward longitudinally.

- 2. Extension of the leading-edge slats, extension of the dive
i brakes, or varying the incidence of the horizontal tail has no appreciable
effect on the spln or recovery characteristics of the airplane.

R e
N P

3 A 16. 7—foot—diameter tail parachute with a towline 25.0 feet
long and a drag coefficlent of 0.85 is satisfactory for emergency
recoveries from gpins by parachute action alone.

4. The forces required to move the controls for recovery are within
. the pilot's capabilities.
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National Advisory Committee for Aercnautics

Langley Air Force Base, Va. | ‘ :

Theodore Berman
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TABLE I.- DIMENSIONAL CHARACTERISTICS OF THE
MCDONNELIL XF3H-1 ATRPIANE
Length over 8ll, £t o« v o o o o 4 o o o o o o s o s o o s o o oo 59. 4
Wing: » : _ .
Span, £EEt « e s o 4 o o o s s s s s s e e e e 4 s e s s . 35.3
Area, square feet . o o o o o 4 0 e 4 e e ee e 4 s e e e e 415.0
Sweepback at c/lU, degrees . . . .+ o s e e P e e e e e e e e e e 45
Incidence, AegreeS .« « o o o o o o o o o o o s'a o o o e o 0 s . e 2
Dihedral, degrees . . . . . e e e s e 4 s 6 s e e u e e e e e 0O
Section (parallel to plane of symmetry): ‘
ROOL + v o o « o o o s o« « « o o « NACA 0009-1.16 38/1.1k Modified
TIP & o o o o o o o o = « « » « « NACA 0007-1.16 38/1.14 Modified
Aspect ratio . . . e e s e e s s e s e e s s e s e e e e 3.0
Mean aerodynamic chord, INCREE & o o o o o o o o o o o o » o o 1464
Leading edge of T rearward of leading edge of
root chord, inches .+ « v & o o o o ¢+ s o0 o 0 e e s e e e 1042
Ailerons:
Area, square feet (rearward of hinge) O Iy
Span, percent B/2 . 4 4 4 e s e e 4 e e e e e e e e e e s e 0.267
Hinge-line location, percent C .« o« o o s o o o o » o o = « o« & 0.800
Horizontal tail: - :
Total area, . square feet . . « o ¢ ¢ ¢ ¢ ¢ ¢ o 0 0 o o0 e 0. T0.0
Span, TEEL « « « « o o o o o s s 4 s s s e e e e e e e s e e os s 14,5
Sweepback at c/4, degrees e
. Elevator area rearward of hinge line, square feet . . . « « « + & 11.5
Distance from normal center of gravity to elevator hinge
1ine at TOOL, £t o+ o o o o o o ¢ o o o o o o o o s oo oo 25.1h
Dihedral, dEgrees « « o « o o o o o o o s & o o o o o o o ¢ o 4 o 0
Incidence, degrees .« o« « o s o s o o o o s o o o . . 5.5 up, 15 down
Vertical tail:
Total area, SQUATE TEEL « o o o o o o o o o « o o o + o o o o o o k5,4
Sweepback at c/h degrees T N TR S RN I 45
- Rudder area reaPward of hinge 1ine, sqpare FTEEL o« 4 o o o s o o o 11.3
Distance from normal center of gravity to rudder hinge
line at Toot of rudder, feet . o« « + o s o o o e s oo oo« oo . 2k
Unshielded rudder volume coefficient . « « « ¢« ¢ ¢ ¢ ¢ ¢« ¢ o &« « ¢« O
Tail-damping ratio AU o R ) 8 )
Tail-damping power factor « « o o « ¢ o o o o ¢ o o o o o s o o ¢ o = 0
L] L . . . L ] - - - L3 . - 0068

*‘“ﬂ;"’
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TABLE II,~ MASS CHARACTERISTICS AND INERTIA PARAMETERS FOR LOADING CONDITIONS POSSTRIE ON THE
MCDONNELL XF3H-1 ATRPLANE AND FOR THE LOADINGS TESTED ON THE -2%- SCALE MODEL
E&odel values converted to corresponding fulle-scale values ; moments of inertia are given
. about center of gravity]
‘ | Center-of- .
« gravity Mom?::;g Siei:g;'tia Mass parameters
Number . Weight M 0 location g
(same as Loading ‘ (sea :
; (1) (19,000 f£t) 5
fig. 6) A level) o Iy - T Ty - T I - Iy
x/C | z/E | Iy Iy I | 4 Y~ 2
' © omb2 h2 mb2
Airplane values
1 De::f;hgm“ 18,366 | 16.4 | 29.7 0.2860.008 |13, 488| 53,625] 62, 733 {-565 x 1074{~128 x 10-4{693 x 10~}
2 O‘V’:&‘iﬁd €¥088 | o50,256 | 18.1 | 32.8 .277| .012(15,192| 5k, 244|65,067 |-k98 -138 636
3 Cgfi’gt?m 18,468 | 16.5 | 29.9 .286| .007(13,46353,698| 62,839 |-563 -128 691
Model values E
- - 5
I Dﬁ:igtg?m 18,134 | 16.2 | 29.3 0.286 [0.014 |13, 646|52,550{ 62, 766 |-554 x 10~4{-146 x 104|700 x 10-F 2
N . - - m
Mass extended ‘ . A
H
n
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TABLE III.- SPIN-RECOVERY PARACHUTE DATA OBTAINED WITH THE

%S-—SCALE MODEL OF THE MCDONNELL XF3H-1l AIRPLANE

ELoading point 1 in table II and figure 6; rudder full with the spin;
model values converted to corresponding full-scale values; CD of
parachute 0.85; right erect sping] '

Parachute | Towline :
diameter length Ailerons Elevator | Turns for recovery
(£t) (£t) -
Tail parachutes
113.3 25 Neutral | Full up o
15.0 25 1/3 against | Full up %, 3%, >3
16.7 25 1/3 against | Full up 1, 1, 1-11;
16.7 25 Neutral Full up i% 1, 1
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CHART 1.- SPIN AND RECOVERY CHARAGCTERISTICS OF THE E]t-gg:;EI:NZODEL OF THE McDONNELL XF3H-1 AIRPLANE IN THE DESIGN GROSS WEIGHT (:2
. . . der reversal
Toading point 1 in table II and figure 6; cockpit closed; landing gear and flaps retracted; recovery by rapld full rud
[ excegtpu noted (recovery attempted !‘r::m, and steady-af)in data presented for, rudder full-with spins{; right erect spins] E
K m
Elevator full uwp G
Three conditions possible o
a b b . lThree con%ltions pogsible Two conditions possible , e
2 19D | 47 30D° 23 16D | 46 | 25D Yo [35D ’,{')
W | &7 | 650 g | su| 76 |2%u 72 |25
No | apta| 290 [0.24 {234 |0.28 No | spin(290 |0.28] 224|0.32 No |spin|20 |0.25 2304
1,1 1 1 lyg e, e e ¢ e 1 1 h3 h, h.
357 |3 M5 L8 )33 1 3 23 L
e e ! £, ' 4 & a
: 1= 1 1
by 10 * o 1,
» -4 2 % Y -1
a. d 4 prt
1 : 1 Ot | M~
D 1&' 2 Allerons ¥ against 42154
Two conditlons oo
a b possible 3 aa
36 |22p B .
86 | 30U " -
Allerons full against Allerons full with :
No | spin|271 | 0.35 : (Stick left) 30k (Stick right) N
b4 b ’
1 BB
L ICK
. 830 E
. meao| e :
‘ ag
a g g :
No ppin ) S>30k P304 :
1 hy hy
2 1 &’ & ;
l‘M’ter launching, model moilon became extremely oscillatory in roll, ysw, and pitch untll the model abruptly pitched into a dive o P
and then started to roll left with the ailerons. (deg) | tdeg)
cExtremely oscillatory spin. Average value or range of values given. Model 1 &
Recovery attempted by movement of the allerons to full with the spin, conse :adu:s v a .
Reci:‘elryhatte::pted by simultaneous full movement of the rudder to against the spin and the allerons to corre:pindi:g {fps) | (rps)
w the spin, '
Recovery attempted by reversal of the rudder to % against the spin, ﬁ“l‘l‘;:gtlslle‘;:"' Tarns for
‘ rRecovex'y attempted by simultaneous movement of the rudder to %against the spin and the ailerons to %wlth D linner wing down recovery

g the spin,
i Recovery attempted before model in finsl steeper attltude.
| Byodel recovered by going into an inverted dlve and then into an alleron roll,
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- CHART 2.~ INVERTED SPIN AND RECOVERY CHARACTERISTICS OF THE gBhSCALE MODEL OF THE

MoDONNELL XF3H-1 AIRPLANE IN THE DESIGN GROSS WEIGHT LOADING

Loading point 1 in table II and figure 6; cockpit closed; landing gear and flaps retracted;
recovery by rapid full rudder reversal except as noted (recovery attempted from, and steady-
spin data presented for, rudder full-with apins); spine to pillot's lefq

a Two conditions possible Two conditions possible
4 [23D 32| 15D
2# 270 541 11U
App
247 |o.22 No |spin| 277 [0.22 No | spinp331
b b
1 1 1 1 be, be
L 2 2o
\
Cl
5
d
£
(o]
~
M
©
-l
»
z
Controls together Controls crossed
(Stick left) (Stick right)
)
©
«
£
M
o
Ll
-
w0
a |
38 111D 31 {13D
59 | 21U 74 |2su
246 j0.22 247 lo.26 304
D TR TR R e e R R R I IFERPE b - K Py C
Tz , + 1z 3

%Model recovers in an inverted dive.

bVisual estimate, a @
Recovery attempted before model reached i {deg) | tdeg)
final steep attitude. Model values m

dHodel recovers in an erect glide. converted to fps) Q
corresponding (fps trps)
full-scale values.
U inner wing up Turns for
D inner wing down recovery

L]
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OHART 3.- SPIN AND RECOVERY CHARACTERISTIOS OF THE %—SGALE MODEL OF THE McDONNELL XF3H-1
AIRPLANE WITH MASS EXTENDED ALONG THE FUSELAGE

(Londing point 4 in table II and figure 6; cockpit closed; landing gear and ‘flaps retracted; recovery by rapid
full rudder reversal except as noted (recovery attempted from, and steady-spin data presented for, rudder

full-with spins); right erect spins)

&
gs
£
©
=3
G
Two conditions possible Two conditjons possible Three conditions possible
. s a e a e [
37 521: 4l | 20D 451 18D | 28} 3D
g0 ( 3hu 66| 31U 65| 170 | 4&| 10U
270|0.2%| Nolspin 237(0.22| No |spin 242 [0.22 | 293 | - No | spid
b
121 a a .
5 5 oo 3, o8 o0 00 é, 1%:
1
Allerons ¥ against o
e
5el8
=n-]
218
Crd |-t
A
= 5
Three conditions possible Three conditi lons possible
a b c a e T
32 | 5D 4| 9p | Ap
27U [ t elepen] 66 10U EE
% 7 P Allerons Allerons
201 tp [1n full against 201 App full with
268 j0.27 No |spin 246 |o.27 | 291 No (spin
(Stick left) (Stiok right)
b4
>8 6, oo 3
' %
5215
:'U -
bt
oo
3]«
B~
a3
.Oscillatory spin. Range of values or average value given.
Visual observation.

. After launching, model motion became very osclllatory in roll, a @
Sware OF Lt .o = yawy and.pitoh-until-the model -abruptly-dived-out of the - ° - (deg) | (deg)
: spin and started rolling left with the allerons. Model values

Recovery attempted by reversing the rudder from full with to converted to v [4]
¥ sgainst the spin. ) corresponding (fps) | (rps)

®Only sparse developed spin data available. auli;:‘;ilzlzzltgs' Turns for

Model recovered in an erect glide. D inner wing down recovery
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.’ ®e Elevatar hinge line
- (80% chord)
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(80% chord)
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Rudder hinge line
(75%chord)

B VSR I e - ,5] ‘Fuselage ref.line ,

Figure 1l.- Three-view drawing of the 55-scale model of the McDonnell

XF3H-1 airplane. Center-of-gravity location is shown for the design
gross-weight condition. (Stall-control vanes and wing-tip skids are

omitted.)
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Figure 2.- The

1

20

scale model of the McDonnell XF3H-1 airplane in the
normal flying condition.
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Figure 3.- The %-scale model of the McDonnell XF3H-1 airplane with ‘
the slats extended. : !
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Figure k4.- The gb--scale model of the McDonnell XF3H-1 airplane with

the dive brakes extended.  (Stall-control vanes and wing-tip skids
are omitted from photograph.)
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Figure 5.- The

Langley 20-foot free-spinning tunnel.
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0O Model values
O Airplone volueqs

800
xI6t

A3

7
70 /)gj

20

o
a
(o]
Q

3

3
N

increased along the fuselage

|Z'|x Relative moss distribution

200
N.ﬂ
£ 100
o)
o} <100 -200 -300 -400 -500 -600  -7OOxIO™
ly-l1z  Relative mass distribution
mb?  increased olong the wings

Figure 6.- Mass parameters for loadings possible on the McDonnell XF3H-1
airplane and for the loading tested on the model. (Numbers refer to
- the loadings listed in table II.)
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